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§9. The 168GHz-ECH System for LHD 
Ohkubo, K., Sato, M., Kubo, S., ldei, H., 
Shimozuma, T., Takita, Y., Watari, T. 
An ECH system for LHD is being prepared. 
In 1994, gyrotrons with the frequency of 168 
GHz, power of 0.5 MW and duration of 5 sec 
and its power supply were ordered. The gy-
rotron with a recent advanced technology of de-
pressed potential collector by which method an 
increase in efficiency of the gyrotron was real-
ized in Japan [1] and Germany [2] is now under 
the fabrication. 
The gyrotron with the depressed collector 
would be attractive from the viewpoint of low 
power voltage power supplies and decrease in 
X-ray radiation. The regulation of the collector 
voltage is not so critical but the regulation of 
the body power supply with small current is im-
portant. The gyrotron has a internal mode con-
verter and mirror system to obtain a gaussian 
beam or a beam with flat profile. The 168 GHz 
gyrotron is used for the second harmonic ECH 
in the high density plasma. The cutoff densi-
ties of 0-mode and X-mode is 8.8x1019cm-3 
and 1.8 x 1020cm-3 , respectively. The six gy-
rotrons will be prepared and first gyrotron will 
be tested at the plasma heating laboratory of 
Toki-site in 1995. 
As for the power supply, the solid state power 
supply without a tetode for regulation of ap-
plied voltage is adopted due to the simplifica-
tion of maintenance, limit of anode current of 
tetrode and the decrease in the cost. In Fig. 1 
the block diagram of system is shown. Three 
gyrotrons with each body, anode and heater 
power supplies are connected to the the main 
collector power supply. The three main collec-
tor power supplies with transformer, SCR, filter 
and DC switch are driven via flywheel genera-
tor with 18 kV or commercial line. 
In addition to the 168 GHz-ECH system, 
the 84 G Hz-ECH system in the plasma heating 
laboratory will be moved in the torus building. 
The role of 84 G Hz-ECH system is the plasma 
production and the fundamental ECH in LHD. 
Other purpose is millimeter wave source for 
production of steady state plasma. The existing 
84 GHz-gyrotron was operated in 1 hour with 
50 kW. At present, the test of higher power in 
CW will be carried out. 
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Fig. 1. Blo~k diagram of ECH system for LHD 
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